The Mini Parasep SF fecal parasite concentrator (MPSFC) is a new modification of the closed concentration system, which can easily be adopted in any routine clinical pathology laboratory. Here we describe our experience with the system in diagnosing 
Introduction
The carcinogenic liver fluke, Opisthorchis viverrini is an endemic in Thailand including Lao People's Democratic Republic, Cambodia and central Vietnam (Sripa et al., 2010) . The infections are considered, more than 10 million people are infected with O. viverrini (Sithithaworn et al., 2012) . In Thailand, it is estimated that 6 million people are infected with the O. viverrini (Jongsuksuntikul and Imsomboon, 2003) . The O. viverrini infection is associated with hepatobiliary diseases including hepatomegaly, cholangitis, cholecystitis, and gallstones (Harinasuta and Vajrasthira 1960; Thamavit et al., 1978; Harinasuta et al., 1984) . Furthermore, O. viverrini has been classified as Type 1 carcinogens by the International Agency for Research on Cancer, World Health Organization (WHO) (IARC, 1994) . This figure indicated that it is a serious public health problem in Thailand, particularly in northeastern and northern region (Kaewpitoon et al., 2008; Sripa et al., 2010) . Light microscopy examination is considered the main stay for confirmation of clinical diagnosis with demonstration of the ova stage in fecal sample essential for the recognition of O. viverrini. However, the probability of a positive result via direct microscopy is very poor due to the low density of O. viverrini in the specimens obtained (Sithithaworn et al., 1997) . In order to improve the parasitic yield concentration methods are employed. Kato thick smear, modified Kato Katz thick smear, modified formalin ethyl-acetate concentration technique are common used in the epidemiological survey for O. viverrini including other known intestinal parasitic infections (Kaewpitoon et al., 2012b; 2012c; Saengsawang et al., 2013; Suwannahitatorn et al., 2013; Chaiputcha et al., 2015; Chudthaisong et al. 2015; Yeoh et al., 2015) .
Recently, Mini Parasep SF Faecal Concentrator; a new diagnosis tool are used for detected the intestinal parasitic infection. Mini Parasep SF is the solvent-free faecal parasites concentrator represents a simple and useful method for isolating and identifying helminth's eggs and larvae, and protozoal cysts. The organisms eventually present without altering their morphological characteristics, concurring also to an easy acknowledgment of the same through microscope observation. The closed concentration system allows rapid, reliable, and safe detection of intestinal parasites by inexperienced technologists (Saez et al., 2011; Useh et al., 2011; Zeeshan et al., 2011) . The Parasep filter concentrator tube is a newer modification of the closed concentration system, which can easily be adopted in any routine microbiology laboratory, however, no data reported that using of this method for detection of O. viverrini. Therefore, this study aimed to apply the Mini Parasep SF Faecal Concentrator method for diagnosing O. viverrini in Suranaree University of Technology hospital, Nakhon Ratchasima province, Thailand during August and October 2015. This data may able useful for further tool support the epidemiological survey in the community.
Materials and Methods
Stool specimens submitted for routine examination in the clinical pathology laboratory of Suranaree University of Technology hospital during August to October 2015 were included in this prospective study. Of all submitted samples, 199 specimens were purposive selected for inclusion in the study and were initially studied with concentration by experienced medical technologists and parasitologists and the results were recorded. The samples (0.3 g/each) were then concentrated using the Mini Parasep SF Faecal concentrator tube (manufactured by DiaSys Europe Ltd, Berkshire, England). Mini Parasep SF Faecal Parasite Concentrators are closed, single use tubes with built-in filter. The tubes and the sedimentation cones were labeled with the specimen identification numbers. They were pre-filled with 3.3 ml 10% buffered formalin, one drop Triton-X and 2 ml ethyl acetate using the spoon on the end of the Mini Parasep SF filter and used for the sedimentation technique in accordance with the manufacturer's instruction sheet. The Mini Parasep SF was sealed by screwing in the filter/sedimentation cone unit. This was then vortex to emulsify with the sedimentation cone pointing upwards. The Mini Parasep SF was then inverted and centrifuged at 1500 rpm for 2 minutes. The mixing chamber and the filter was then unscrewed and discarded for incineration while the supernatant in the sedimentation cone was decanted. The deposit was then examined microscopically using physiological saline and iodine for the eggs, trophozoites and larvae of intestinal parasites (one with saline and one with iodine). Each of the preparations was examined systematically for a minimum of 5 minutes microscopically. For comparison, all specimens was prepared and detected using direct wet smear and microscopic. Statistical comparisons were performed using X 2 -test analysis and 'P' values of <0.05 were accepted as statistically significant. The study protocol was approved by Suranaree University Ethical Review Committee, EC58-48.
Results
Out of the 199 samples examined, 10 samples (5.03%) were positive with intestinal parasite including O. viverrini (2.01%), and followed by Strongyloided stercoralis (1.51%), and each 0.50% of Hookworm, Taenia spp., and Entamoeba coli (Table 1) . O. viverrini infection using Mini Parasep SF method, was characterized with gender and age group, and found that female (3.70%) was slightly higher than male (0.85%); but the difference was not statistically significant (p-value >0.05). The majorities of O. viverrini infection, were found age group 41-50 years old (3.28%), and followed by age group 61-70 years old (2.78%), and 51-60 years old (1.35%), respectively ( Table  2) . Distribution of intestinal parasites in relation to the methods used, was investigated and found that 4 samples (2.01%) were positive using the direct wet smear method while 10 (5.03%) were positive with the Mini Parasep SF method; the difference was statistically significant (X2-test z-test = 116.506, p-value =0.001). The direct wet smear technique identified 3 different parasites while the Mini Parasep SF method identified 5 different parasites. With the direct wet smear technique, the following parasites were identified -O. viverrini 1 (0.50%), S. stercoralis 2 (1.01%), and Taenia spp 1 (0.50%). With the Mini Parasep SF technique, the following parasites were detected -O. viverrini 4 (2.01%), S. stercoralis 3 (1.51%), Hookworm 1 (0.50%), Taenia spp 1 (0.50%), and intestinal protozoan; E. coli 1 (0.50%) ( Table 3) .
Processing times and test turnaround times were investigated. Both the Parasep method and conventional direct wet smear method were conducted on the 199 samples. Processing times were recorded by the independent observers and found that mean time for processing using the Parasep system was considerably higher at 6.03 min/sample when compared to the conventional direct wet smear method at 0.3 min/sample. Cost per test was calculated for conventional stool by direct wet smear method, and for the Parasep test; with conventional direct wet smear method costing less than the Parasep method at USD 0.74/sample versus USD 1.47/sample.
Discussion
The efficacy of Mini Parasep, a new faecal Parasite Concentrator developed by the company DiaSys Europe Limited (formerly Intersep Ltd). Here we describe our experience with the system in diagnosing Opisthorchis viverrini. Recent data indicates that Mini Parasep SF method is useful technique for O. viverrini detection in the routine laboratory. Out of the 199 samples examined, 10 samples (5.03%) were positive with intestinal parasite including O. viverrini (2.01%), and followed by S. stercoralis (1.51%), and each 0.50% of Hookworm, Taenia spp., and E. coli. O. viverrini infection using Mini Parasep SF method, was characterized with gender and age group, and found that female (3.70%) was slightly higher than male (0.85%); but the difference was not statistically significant (p-value >0.05). The majorities of O. viverrini infection, were found age group 41-50 years old (3.28%), and followed by age group 61-70 years old (2.78%), and 51-60 years old (1.35%), respectively. This figures is similar to that previously study a provincial wide of Nakhon ratchasima province in 2012, a crosssectional survey was conducted during a one year period from October 2010 to September 2011, the infection was determined using a modified Kato's thick smear technique. A total of 1,168 stool samples were obtained from 516 males and 652 females, aged 5-90 years. Stool examination showed that 2.48% were infected with O. viverrini. Males were slightly more likely to be infected than females, but the different was not statistically significant . Recent result is confirmed that O. viverrini still found in this province and using Mini Parasep SF method is useful for routine laboratory.
Out of 4 samples (2.01%) were positive using the direct wet smear method while 10 (5.03%) were positive with the Mini Parasep SF method; the difference was statistically significant (X 2 -test = 116.506, p-value=0.001). The direct wet smear technique identified 3 different parasites while the Mini Parasep SF method identified 5 different parasites. This significant result is similar to other studies. The ether-based concentration, the Parasep Solvent Free (SF), the McMaster and the FLOTAC techniques were compared based on both validity and feasibility for the detection of Trichuris eggs in 100 fecal samples of nonhuman primates. Trichuris eggs were found in 47% of the samples. FLOTAC was the most sensitive technique (100%), followed by the Parasep SF (83.0% [95% confidence interval (CI): 82.4-83.6%]) and the ether-based concentration technique (76.6% [95% CI: 75.8-77.3%]). McMaster was the least sensitive (61.7% [95% CI: 60.7-62.6%]) and failed to detect low FEC. The quantitative comparison revealed a positive correlation between the four techniques (Rs=0.85-0.93; p-value = 0.0001) (Levecke et al., 2009) . Furthermore, the evaluated alongside the modified Formol ether concentration and direct smear techniques using 120 stool samples in Calabar, Nigeria between May and June, 2011. Of the three methods, FECT was most efficient in the detection of intestinal parasite (57.5%) and was closely followed by the Min Parasep method (50.0%). There was no statistically significant difference at the rate which the two methods detected intestinal parasitic infections (P>0.05). On the contrary, the Mini Parasep and the FECT methods detected more intestinal infections than the direct smear (28.3%). The difference in both cases were statistically significant (P<0.05). Both the Min Parasep and the FECT detected 30.2% and 40.7% respectively of infections that were negative with the direct smear. The difference in the detection rate of infection by the two methods was not statistically significant (P>0.05). All the samples that were positive by direct smear for intestinal parasites were also positive by the Mini Parasep and FECT. The FECT was more efficient in detecting helminth infections while the Mini Parasep performed better in detecting protozoan infection. The Mini Parasep was simple, user-friendly and involves working in an enclosed system with little or no danger of acquiring infection while the FECT is more labour-intensive with potent danger of acquiring infection and outbreak of fire because of the use of ether in an "open" system. The result of this study has confirmed that the Mini Parasep is efficient for the detection of intestinal parasites. Researchers recommend the adoption of the Mini Parasep method because of its simple and safe technology and efficacy, since most of our laboratories are not currently using the FECT for the diagnosis of intestinal parasites (Useh et al., 2011) . In addition, Zeeshan et al. (2011) used the Parasep O and P filter concentrator tubes (manufactured by DiaSys Ltd, Berkshire, England. Product Code 146000) along with direct microscopic techniques and found that Parasep filters enhanced the ability to detect intestinal parasites that would have been missed on routine microscopy. Furthermore, they found the Parasep filter concentration method to be easy, costeffective and reliable for routine stool examinations.
Recently, mean time for processing using the Parasep system was considerably lower at 6.03 min/sample when compared to the conventional direct wet smear method at 0.3 min/sample. While, Zeeshan et al. (2011) indicated that the comparison the Parasep method and conventional formal-ether sedimentation methods were conducted on the 25 samples negative by direct microscopy and processing times were recorded by an independent observer. Mean time for processing using the Parasep system was considerably lower at 6 min/sample when compared to the conventional formal-ether sedimentation method at 12 min/sample. Cost per test was calculated for conventional stool by direct wet smear method, and for the Parasep test; with conventional direct wet smear method costing less than the Parasep method at USD 0.74/ sample versus USD 1.47/sample. This results are higher than Zeeshan et al. (2011) that cost per test was USD 0.30/ sample by formal-ether method, and USD 0.9/sample for the Parasep test.
In conclusion, O. viverrini is still found in Nakhon Ratchasima province particularly pateints who underwent hospital. Parasep concentration test is useful in the routine laboratory, increase in the yield of parasites as compared to direct microscopy, processing time and cost. However, the efficacy of Mini Parasep SF method is need required more data regarding to O. viverrini detection with the comparison between the other known concentration methods mainly modified Kato Katz thick smear, modified formalin ethyl-acetate concentration technique.
